Abstract Objectives In many sub-Saharan African countries, the use of long-acting reversible contraceptives (LARCs) is low while unmet need for family planning (FP) remains high. We evaluated the effectiveness of a LARC access expansion initiative in reaching young, less educated, poor, and rural women. Methods Starting in 2008, Marie Stopes International (MSI) has implemented a cross-country expansion intervention to increase access to LARCs through static clinics, mobile outreach units, and social franchising of private sector providers. We analyzed routine service statistics for 2008-2014 and 2014 client exit interview data. Indicators of effectiveness were the number of LARCs provided and the percentages of LARC clients who had not used a modern contraceptive in the last 3 months (''adopters''); switched from a short-term contraceptive to a LARC (''switchers''); were aged\25; lived in extreme poverty; had not completed primary school; lived in rural areas; and reported satisfaction with their overall experience at the facility/site. Results Our annual LARC service distribution increased 1037 % (from 149,881 to over 1.7 million) over 2008-2014. Of 3816 LARC clients interviewed, 46 % were adopters and 46 % switchers; 37 % were aged 15-24, 42 % had not completed primary education, and 56 % lived in a rural location. Satisfaction with services received was rated 4.46 out of 5. Conclusions The effectiveness of the LARC expansion in these 14 sub-Saharan African FP programs demonstrates vast untapped potential for wider use of LARC methods, and suggests that this service delivery model is a plausible way to support FP 2020 goals of reaching those with an unmet need for FP.
Introduction
Over two hundred million women and girls in developing countries lack access to contraceptives; the Family Planning 2020 (FP2020) initiative aims to reach 120 million new users by 2020 [3, 20] . In sub-Saharan Africa, the region with the greatest unmet need for contraceptives, provision over the past 30 years has relied predominantly on short-term methods (condoms, pills and injectables) [26] . Despite being cost-effective and highly efficacious [22] , long-acting reversible contraceptive (LARC) availability and use is low while unmet need for family planning (FP) remains high, particularly in rural and remote regions of sub-Saharan Africa [2, 21] .
Population-based surveys indicate that the average unmet need for modern methods of contraception is 34 % in West Africa and 31 % in East and Southern Africa (settings with high total fertility rates) [23, 26] , and only one in four women in Africa uses a modern method of contraception [18] . Unintended pregnancies are common; 44 % of pregnancies in Eastern Africa in 2012 were unintended, 55 % in Southern and 26 % in West Africa [19] . Access to FP services is particularly low among rural, less educated, and poorer women [23, 25, 26] . Availability, perceived costs, lack of provider skills, and misperceptions about modern contraceptives and their risks and benefits are barriers to uptake [8, 23, 27] .
Intrauterine devices (IUDs) and implants give effective long-term protection against pregnancy, with between 0.05 and 0.8 % of women experiencing pregnancy failure during the first year of use [7] . LARC use is associated with high user satisfaction and convenience, and LARCs have low discontinuation rates compared to short-term methods [9] . The expansion of access to LARCs as part of the full range of FP methods, is a critical component of FP service delivery programs that aim to address high rates of unintended pregnancy and curb high unmet need for FP.
Previous studies have shown success in expanding access to IUDs in sub-Saharan Africa, Latin America and Asia, with younger and less educated women reached through demand generation approaches and complementary service delivery mechanisms [1, 11] . Introduction of both implants and IUDs is critical for reaching goals set out by the FP2020 initiative to increase contraceptive prevalence, reduce unmet need and expand method mix. However, neither implementation experiences nor evaluations of program effectiveness in reaching those with unmet need for FP have been widely documented. In this paper, we describe the effectiveness of Marie Stopes International's (MSI's) integrated service delivery intervention designed to expand access to and knowledge of LARCs among women living in 14 sub-Saharan Africa countries.
Methods
We conducted an evaluation of MSI's LARC expansion intervention in 14 sub-Saharan African countries (Burkina Faso, Ethiopia, Ghana, Kenya, Madagascar, Malawi, Mali, Nigeria, Senegal, Sierra Leone, Tanzania, Uganda, Zambia and Zimbabwe).
We defined LARC users as women who chose IUD or implant services when presenting at an MSI service delivery site in the study countries.
MSI's LARC Expansion Intervention
This multi-country expansion intervention employed an integrated service delivery approach by expanding a network of providers in urban, peri-urban, and rural settings through four service delivery channels, coupled with a wide range of demand creation activities. Approaches are described below and in Table 1 . Further detail on the approach and experiences of implementation can be found in a previously published article [10] .
Service Delivery Approaches
LARCs were delivered through MSI's three main service delivery channels: static clinics, mobile outreach units, and social franchising of private sector providers. One program utilized a fourth mechanism of service delivery (Marie Stopes Ladies), where nurses and midwives provide services in rural and peri-urban communities as described in Table 1 . In all channels, providers counselled on and offered short term methods (including condoms), LARCs and, where available, permanent methods, to ensure that women could choose the method that best suited their lifestyle, their fertility intentions and their contraceptive preferences. Comprehensive integrated family planning counselling was provided to all clients. This included client-centred two-way communication and active listening; assessing life style preferences and circumstances; assessing knowledge and information gaps; provision of information about the client's chosen method including the benefits, risks, complications, and associated side effects; method of use or procedural information and alternative options available; use of models, leaflets, flip charts and examples of contraceptive methods; counselling on dual protection and STI/HIV risk assessment; provision of referrals for needed sexual and reproductive health services; and information on what to do or where to go in case of problems.
Task Sharing Initiative
The sharing of tasks or clinical procedures such as contraceptive counseling, and insertion or removal of implants and IUDs between different cadres of non-physician providers was implemented across service delivery channels wherever both legal and feasible.
Demand Creation Approaches
The service delivery models integrate a wide range of demand creation approaches to ensure women are aware of the contraceptive choices available to them and able to access MSI LARC services. Such activities promote the entire range of contraceptives offered, but where knowledge of a particular method(s) is low, or where certain misperceptions (such as incorrect health impacts of contraception or fears of infertility when using reversible methods) are a barrier to uptake, the programs aim to address these information gaps. Misperceptions of contraception were also addressed during contraceptive counselling at service delivery sites. Strong relationships with communities were developed by working with religious leaders, use of community health workers and peer educators, and partnering with local health authorities and local government clinics [13] [14] [15] . Demand-side financing approaches such as vouchers (in Ethiopia, Kenya, Madagascar, Sierra Leone and Uganda) further increased accessibility of LARCs and a full range of other contraceptive services [5] .
Ensuring Quality
MSI maintains the quality of services provided across the 14 programs through upholding minimum standards for service delivery -a range of clinical guidelines and standard operating procedures that all programs must adhere to. All service providers receive training on FP methods, which includes counseling and choice of methods, and receive supportive supervision. All outlets (clinic, mobile outreach unit, social franchisee, Marie Stopes ladies) receive an internal audit at least annually, and each year randomly selected outlets receive a quality technical assurance (QTA) visit conducted by a medical advisor external to the program. Where necessary, QTA visits are followed-up with additional training, supportive supervision and further visits. Some programs undertake mystery client studies (also known as simulated patient studies) to better understand provision practices from the client perspective. In addition to the above, social franchisees are required to meet minimum standards before being signedup, and must maintain those standards. These activities are rolled-out with the objective of ensuring the maximum possible clinical effectiveness, client safety and a positive client experience.
Study Methods and Procedures
This evaluation used two sources of data: routinely collected health management information system (HMIS) and client exit interviews. Routine service data from 2008 to 2014 for the 14 country programs were collected and analyzed. Service data were collected via a paper-based or electronic HMIS. Where possible, data were collected at the client level; otherwise, service-level or aggregate-level data were collected for each facility or team providing services. Data were collated monthly and reported to a country-level central support office in aggregate form for quality checks. Any inconsistencies in data reporting were resolved by the country-level support office. Subsequently, data were sent to MSI's central support office for further quality checks, and data discrepancies were resolved between the two levels of support offices. Client exit interviews were conducted between April and December 2014, with the majority conducted between September and December 2014. When a country had 40 or fewer facilities or service delivery sites in the service delivery channel, all were included in the sample. When there were more than 40 facilities/sites, it was not considered feasible to visit all facilities/sites, so a systematic sample of sites were taken. A skip pattern was determined based on the number of facilities/sites in the service delivery channel, and the skip pattern was used to select sites from a list which had been ordered by the average daily number of clients to ensure that facilities/sites of a variety of sites were selected. At the facility/site, a skip pattern was used to systematically select clients to be asked for an interview, for a set number of days per facility/site. The skip pattern was determined based on the average number of client visits per day at that site, to ensure that clients were selected across different times of day. More interviews were conducted at facilities/sites with a higher client flow due to the use of a standardized skip pattern and the set number of days per facility/site. The minimum sample size was determined for each service delivery channel in each country to ensure a representative sample of clients for the period of data collection providing indicators with 95 % confidence intervals of not more than ±10 %. The sample size was calculated for a hypothetical key indicator with coverage of 50 % for a conservative sample size estimate. In service delivery channels where not all facilities/sites were included, the sample size was doubled to account for the design effect of clustering by facility/site. The minimum sample size was also increased by 10 % to allow for non-response, giving a minimum sample size of 107 in service delivery channels where all facilities/sites were sampled, and 214 in sites where a selection of sites were sampled.
Clients were interviewed after receiving a service from MSI using a standardized questionnaire, and were interviewed one-on-one by trained research assistants. Clients were asked about their socio-demographic characteristics, contraceptive behaviours, and satisfaction with any services received. All clients provided informed consent prior to the interview. The average response rate was 96 % across 8 countries that collected response rate information, and ranged from 79 to 99 %. Response rates were not adequately reported from 6 of the programs. Data were entered into standard data entry forms using Epi Info, and went through two rounds of data cleaning (in country and at head office) to assess and ensure data quality. MSI's independent ethics review committee approved the client exit interview protocol. Ethical clearance was not sought for the collection of routine HMIS data as only aggregate data were available from the global system used to extract data (e.g. number of implants provided in country X in year X), and no clientlevel information is available in this system.
The percentage of clients who were ''adopters'' (women who had not used a modern method of family planning in the last 3 months) and ''switchers'' (women who switched from a short-term contraceptive method to a LARC) were used as proxy indicators of the program's effectiveness in addressing unmet need for long-acting contraception. ''First-time users'' is the commonly used metric by which programs have documented their success in reaching additional women with FP services; however, this measure underestimates the extent to which a program is reaching women with unmet need. The ''adopter'' metric was developed to better capture this group; as well as first-time users, it includes women who might have used contraception previously but are currently at risk of unintended pregnancy [17] .
Research staff familiar with the local contexts in each country classified the location where clients received services as rural, urban or peri-urban, except in Zimbabwe, where location was not recorded. The poverty status of clients was assessed using the Progress Out of Poverty Index (PPI) in all countries except Zimbabwe and Madagascar, where the multidimensional poverty index (MPI) was used [6, 16] . Clients were considered to be living in extreme poverty if living on less than purchasingpower parity-adjusted $1.25 a day (according to the PPI) or multidimensionally poor (according to the MPI). As part of the client exit interview survey, clients were asked to use a Likert scale to rate various aspects of service delivery, including waiting times, length of time with a health care provider, quality of advice and information, and friendliness and respect from staff. Scores of 1 (indicating very bad) to 5 (indicating very good) were given to each aspect. There were low levels of missing data across almost all variables, ranging from 0.24 % missing marital status to 1.13 % missing age, and indicators were calculated using only available data. Missing data was higher for the PPI indicator (3.57 %), as only respondents who answered all ten PPI questions should be included in the overall score [6] .
To allow comparison to national figures, the proportions of our participants who were aged less than 25 years, had not completed primary education, and lived in extreme poverty were compared to regional data from Demographic Health Surveys (DHS) and the World Bank PovCalNet website.
Service statistics data from HMIS were stored in Microsoft Excel 2011
Ò . All exit interview data were analyzed in STATA version 13 (College Station, Texas, USA). Exit interview data were summarized using descriptive analyses. Differences in socio-demographic and reproductive characteristics between IUD and implant users were assessed using Chi squared tests and t-tests. Data were adjusted during analysis for the sampling design effect.
All the exit interview results presented are weighted by client flow; that is, the number of LARC clients that came through each channel and each country program in 2014.
Findings Service Provision of LARC in 14 Countries
Between January and December 2014, 1,703,576 LARC services were delivered (1,334,566 implants and 369,010 IUDs) through the 14 sub-Saharan Africa programs. From 2008 to 2014, uptake of IUDs increased by 429 % and uptake of implants by 1567 % ( Table 2 ). The number of LARC services delivered in 2014 was over ten times that in 2008 (an increase of 1037 %).
MSI programs in East and Southern Africa drove most of the total growth in LARC services expansion, with 1,303,541 services delivered in 2014. Nevertheless, LARC services delivered in the West African programs included in this evaluation, which are fewer in number, had high growth between 2008 and 2014-with LARC services growing 6439 % in 2008-2014-but made-up a smaller share of total LARC services. In 2014, 24 % of all our LARC services were delivered by the six included West African programs (Burkina Faso, Ghana, Mali, Nigeria, Senegal, and Sierra Leone), while the remaining 76 % of services were delivered by programs in East and Southern Africa.
Socio-Demographic Characteristics of LARC Clients
In total, 3816 LARC users (3214 implant users, and 602 IUD users) participated in exit interviews after receiving services from static clinics, mobile outreach units, social franchises and Marie Stopes ladies in the 14 national programs. Thirty-seven per cent were aged 15-24, 42 % had not completed primary education, 84 % were married or living with a partner, and 56 % lived in rural locations. We observed some notable differences between IUD and implant users. IUD users were older (28 % aged over 35 years compared to 15 % among implant users, P \ 0.01) and more educated (24 % had completed secondary education or above compared to 16 % of implant users, P = 0.03). IUD users were also more likely to live in an urban location (41 % compared to 28 % of implant clients, P \ 0.01). The two groups of users had similar marital status and parity (Table 3) .
Comparison to Demographic Health Survey Datasets
Over a third [37 %, 95 % CI 34-39) of interviewed LARC users were aged 15-24 years in 2014, ranging from 14 % in Nigeria to 52 % in Malawi, compared to a cross-country DHS average proportion of LARC users of 13 % (range: 2 % in Zambia to 27 % in Sierra Leone). Of MSI's LARC users, 42 % did not have complete primary education (95 % CI 40-45), ranging from 0 % in Uganda to 84 % in Burkina Faso. This compares to a cross-country DHS average proportion of 45 % of LARC users (range: 5 % in Zimbabwe to 89 % in Ethiopia). World Bank poverty estimates could not be confined to LARC users, so we compared the poverty status of MSI clients to that of the entire national population. The proportion of poor within the MSI client population, 38 % (data not shown), was lower than the average of 49 % in the 13 countries with comparison data available (excluding Zimbabwe). However, 44 % of LARC users served through outreach (the service delivery channel that expands access to the most underserved populations) were poor, which is similar to the overall population average.
Adoption of Contraception and Switching from Short-Term Methods
About half (46 %) of LARC users were adopters (women who had not used FP in the previous 3 months): 49 % at mobile outreach; 45 % in static clinics; 33 % in social franchises. About half (46 %) switched from a short-term method: 44 % at mobile outreach; 45 % in static clinics; 54 % in social franchisees ( Table 4 ). The remaining 8 % of clients were continuing users of long-acting contraception. Table 5 contains data on reach of underserved groups by service delivery channel, excluding Marie Stopes Ladies, a channel only available for one country (Madagascar). Statistically significant differences were observed for variables related to poverty, education, and urban/rural location. Clients receiving a LARC method at outreach sites were more likely to be living in extreme poverty than at static clinics or social franchise clinics. Fifty-four per cent of social franchise clients had not completed primary education, compared to 44 % of outreach clients and 20 % of static clinic clients. Outreach is a predominantly rural service delivery channel, with 71 % of clients visiting sites in a rural location. Overall, similar proportions of LARC users were aged under 25 at all three service delivery channels, though static clinics and social franchise clinics had higher proportions of under-25 s than outreach sites in West Africa.
Socio-Demographics of LARC Users by Service Delivery Channel

Acceptability of LARC/Services Among Women
High levels of client satisfaction were reported for LARC clients across all service delivery channels in 14 country programs. Over 99 % of LARC users indicated that they would use MSI services in the future and 99 % indicated that they would recommend MSI to a friend. The mean score for overall satisfaction with services received This LARC expansion initiative has been successful in expanding access to contraception to a diverse group of women with high unmet need for FP, through MSI's three main service delivery channels (static clinics, outreach, and social franchise clinics), plus Marie Stopes Ladies in Madagascar. The majority of LARC provision was in East and Southern Africa, while West African provision was lower, possibly due to the more recent initiation of these programmes, lower levels of donor funding available, relatively smaller population sizes, and social desirability of many children [12] . Implant uptake was higher than IUD uptake, suggesting higher acceptability of the method which may be due to ease of insertion, method of insertion, length of efficacy, or preference for hormonal methods, but more research is needed to fully understand the variations in uptake.
Complementary service delivery channels enabled programs to expand access to LARCs to individuals across socio-demographic divides (Table 5 ) while serving those who previously had an unmet need for long-acting methods and increasing demand for LARCs. The service delivery sites attained high levels of client satisfaction. The results presented here demonstrate that mobile outreach services are reaching underserved populations in rural areas with quality services, and support the use of outreach services to overcome some of the structural barriers to effective and high quality service delivery which often exist in rural locations such as restricted mobility, poor-quality health facilities, lack of trained personnel, and inadequate information about contraceptive choices [24, 26] . Furthermore, 46 % of LARC users had not used a modern method of contraception over the previous 3 months, and 46 % switched from a short-term to a long-term contraceptive method at the time of visit, demonstrating that this initiative was able to expand the available method mix and address unmet need in this population. This initiative also reached a high proportion of younger women, especially in comparison with country-level data on method mix from the DHS; this is particularly noteworthy, as this group usually faces greater levels of unmet need. MSI's comprehensive service delivery model utilizing static clinics, mobile outreach units, and social franchises, and innovative approaches including alternative finance mechanisms (vouchers), demand generation in advance to outreach visits, and task sharing strategies in mobile outreach units, increased demand for and uptake of LARCs, especially among underserved populations. Programmatic evidence from initiatives in other countries has demonstrated similar success in increasing availability of LARC services. In 2003, PSI Nepal's Sun Quality Health Network created a social franchise with private clinic partners across the country [4] . Through social franchised stationary and mobile clinics and health fairs to improve counseling for long-acting permanent methods, this initiative provided 2000 IUDs and 6000 sterilizations over a span of 3 years. Similarly, early public-private partnerships in Ghana and Tanzania resulted in significant increases in the number of IUDs and female sterilization services provided [4] . These examples show that improving access to contraceptive choices requires utilization of robust service delivery models that incorporate innovative delivery mechanisms, public-private partnerships, voucher schemes and task sharing, in order to reach those most at need for FP services.
Limitations
As this was not an experimental study, we cannot separate the effects of various program expansion components on the results observed. We also cannot explore the cost-effectiveness of this initiative in this analysis, though this has been explored for expanding IUD provision in Africa in a previous publication [11] .
Data for this study was extracted from exit interviews, which represent a cross-sectional sample of our clients, and therefore may not be representative of our entire client population across the year if there are seasonal differences in family planning uptake and clientele. Exit interview samples were calculated for MSI's entire client base, and LARC users were not specifically sampled. Courtesy bias and the validity and reliability of the Likert scale are limitations associated with satisfaction data and the instrument used to collect this information. Satisfaction scores are generally high in exit interviews, and follow up studies may be needed to better access client experience. Classification of facilities and sites as urban or rural was completed by research staff in each country and was not standardized between countries, reducing our ability to make cross-country comparisons. Lastly, our analysis utilized poverty proportions for the overall population from the World Bank and compared these to the proportion of poor in our study population (LARC users). This comparison of country-representative samples in World Bank data to all MSI LARC users is not a like-with-like comparison and is a limitation of this analysis; further research is required to accurately determine effectiveness in reaching poorer populations.
Recommendations
In order to increase women's contraceptive choices in subSaharan Africa, and to expand access to quality LARC services, we recommend that FP organisations: (1) use complimentary service delivery channels to reach populations in varying locations and with different socio-economic profiles; (2) engage with private providers to build capacity to provide high-quality, client-focused LARC services; (3) expand availability of LARC services in rural areas, through the use of outreach services; (4) increase public awareness about the benefits of LARCs by employing method-specific marketing and interpersonal communications campaigns with a mixed-media approach; (5) ensure that task-sharing of clinical tasks and procedures follows WHO guidelines where legal and feasible; and (6) safeguard the quality of family planning service provision using minimum standards, provider training, monitoring and supportive supervision.
Family planning organisations must also address ethical issues by creating mechanisms that ensure a full choice of methods are available and encouraged and ensuring removal and re-insertion services continue to be available when methods expire or women decide to change method or choose to have children.
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